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IN THE CLAIMS: 

Please amend the claims to read as follows: 

I. (cun-cnlly amended) A device for optically measuring qualities of a substance in 
ambient ligjir comprising: 

at least one translucent wall defining a sample chamber for receiving therein the 
substance to be inciisured and defining an axis; 

a first channel defining a first meridional plane and including thereon: 

at least one radiation source mounted adjncent to the sample chamber, wherein the 
at least one rodifition source includes a first radiation source aixl a second radiation sotircc, the 
first radiation source and the second radiation source being axially spaced relative to each other, 
the first radiation source emits a modulated beam of radiation distinguishable from the ambient 
light based on said modulation mid the second radiation source emits a modulated beam of 
radiation distinguishable from the ambient light based on said tnodulation; and 

at least one detector angularly spaced about ihe axis of the s;imp!c chamber 
relative to the first and second radiation sources, wherein the at least one detector includes a first 
detector, the first radiation source is positioned so that a principle ray eniiltiug therefrom 
substantially passes onto the first detector, the second radiation source is positioned so that n 
principle ray emitting therefrom substantially passes onto the first detector, the first detector 
receives the rnodalalcd beams of radiation aficr passage through the sample chamber and 
substance to be measured therein, and generates a modulated output signal indicative of the 
intensity of the radiation of the bciuns impinging thereon; 

a second channel defining a second meridional plane and including thereon: 

at least one radiation souixc mounted adjacent to the sample chamber, wherein the at 
least one radiation source of the second channel includes a third radiation .source that emits a 
modulated beam of radiation distinguishable from the ambient light based on said modulation^ 
and 

at least one detector anuularly spaced about the axis of the sample chamber 
relative to the tlurd nadiation source, whereir) the at least one detector of the second c hannel 
receives the modulated beam of radiation emitted by the third radiati()n,.smiree after passage 
throuph the sample chamber iind substance to be measured therein, and izenenitc s^ a moduiatcd 
output signal indicative of the intensity of the radiation of the beam of the third radiation source 
im pi naing thereon : 
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a conlrollcr coupled to the first mdiation source and the first delcctor for activating the 
first nidiation_ soLircc aiid processing the output signal of the first detector; and 
a di.splay coupled lo Ihc controller. 

2. (original) A device as recited in Claitn I . ftirlher comprising a housing defining a 
recess, and wherein Lhc at least one translucent wall is formecl by a vial defining Uic sample 
ehanilxr therein, and the first radiation source and first detector iire mounted adjacent to the 
recess. 

3. (original) A device as recited in Claim 1 , wherein the at least one iransluccnt wall is 
approximately cylindrical. 

4. (previously presented) A device as recited in Claim 1, Ilirlhcr comprising at letisl one 
oscillator coupled to the at least one radiation source of the first channel for modulating the at 
least one radiation source of the first channel. 

5. (original) A device as recited in Claim I , further comprising at least one imipliiier 
coupled to the first detector for boosliag the output signal and dampening other frequencies, 

6. (previously presented) A device as recited in Claim 1, wherein said at least one 
radiation source of the second channel is angularly spaced about the axis ol'the cJi<nnbcr relative 
to the first radiation source. 



7. (cuTrcntiy amended) A device as recited in C laim-6J_,-tJ^eeoHHM^nH eI furiher 




t].^fi.. nvi j nt i nn ni^ih i* h ^ f .. m v4H>|> inj.iin < j lh <»ree tt wherein the display 



compr i ses a display for disp laying measurement rcadinus based on the modulated output signals . 

8. (cuiTcntly amended) A device as recited in Claim-?_L, further comprising an optical 
lotigpass filler positioned in front (if the at least one detector of the second chamiel for .separating 
a fluorescence emission intensity from scattered intensities of the at least one radiation source of 
the first channel and for reducing stray tight. 

9. (previously presented) A device as recited in Claim 1 , wherein the principle ray of t he 
fin?t radiation source and the principle ray of the second radiation source eitch extend through the 
axis onto a central region of the first detector. 
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10. (previously presented) A device as recited in Claim 1, wherein the first and sccojid 
radiation sources each comprise a light emitting diode. 

1 1 . (currently atncndcd) A device as recited in Claim 1, wherein the at least one 
tninslucent wall defining the sample chamber comprises at least one optically rel'ractive wal!_and 
wherein the at least one optically refractive wall has a refractive power adapted to focus said 
modulated beam of radiation emitted from said first radiation source and said modulated beam of 
radiation emitted from said second radiaiif>n source onto said first detector. 

12. (previously presented) A device as recited in Claim 1 1, lurthcr comprising a vial 
defining therein the sample chamber and a recess Ibr removably receiving therein the vial. 

13. (cuiTcntly amended) A device as recited in Claim I L wherein tlie substance 
comprise s a field sample, the sample chamber is defined by a conduit allowing £i-th^ficld sample 
to {low thercthrougii, the fi eld .'^nmplc has a coiicentration p Xan_impLirity46Hfe 
*lewmg-*Hibstfmw, and the controller is Further operative to monitor the concentration of the 
impurity. 

14. (previously presenled) A device as recited in Claim h wherein the display comprises 
a display for generating a human readable measurement reading. 

15. (previously presented) A device as recited in Claim 1, wherein the mtxlulated beam 
of the first radiation sotircc is modulated at a first modulation frequency and the modulated beam 
of the second radiation source is modulated at a second modulation frequency dirferent tlum the 
lirst moclulation frequency. 

16. (previously presented) A device as recited in Claim 15, wherein the modulated Ix^am 
of the tliird radiation source is modulated at a third modulation frcqticncy diflcrenl than the first 
modulation frequency and the second modulation Frequency. 

17. (currently amended) A device as recited in Claim K further comprising: 

data including a plurality of reference measiuiements based upon a plurality of different 
reference samples, each reference sample having a different concentration of an impurity, and 

wherein the controller comprises a controller for (i) automatically comparing the 
modulated o utput signal from tlie first detector to at least a fX)rtion of the jglurality of rcfcnsnce 
measurements lo determine a concentration of 4he-an impurity in the !-tfm^t>te-suhstancc.and (ii) 
generating an output signal indicative of the concentration of the im purity in the substance. 

18. (previously presented) A device for analyzing radiant transmission and scattering of 
an longated sample, wherein the elongated sample defines an axis, tlie device comprising: 
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a first chaimcl defining a first meridional pUmc having the axis extending tliereihrou[^ 
and including thereon at legist one radiation source mounted adjacent to the sample, the at least 
one radiation source incuding a first radiuion source for emittintJ^a first team of radiation 
through the sample and a second radiation .source for emitting a second beam of radiation 
through the sample, the first radiation source and the second radiation source being axially 
spaced rclative to each olhcr, and at least one sensor angularly spaced about the locis of the 
sample relative to the first radiation source for generating a Iiret output signal indicative of the 
intensity of radiation impingins thereon, the at least one sensor including a first sensor for 
detecting radiation impinging thereon, the first radiation source being positioned so that a 
principle ray emitting therefrom substantially passes onto the first sensor, the second radiation 
source being positioned so that a principle ray emitting therefrom substantially passes onto the 
first scns(^r; and 

a second channel defining a second meridional plane having the axis extending 
therethrough and including thereon at least one radiation source mounted adjacent to the sample, 
the at least one radiation source of the second chat^ncl including a third radiation source for 
emitting a third beam of radiation through the sample, and at le;xst one second sensor angularly 
spaced about the axis of die sample relative to the third radiation source for generating a second 
output signal indicative of the intensity of radiation impinging thereon, 

19. (previously presented) A device as recited in Claim 1 8, vvhcrcin the first radiation 
source and the second radiation source each includes a light emitting diode positioned so that a 
principle ray emitting therefrom substantially pi.isscs through the axis of the sample and onto the 
first sensor. 

20. (previously presented) A device as recited in Claim 18, wherein the first £ind third 
radiation sources are selected from the group including green, red. yellow, orange, blue and 
ncarinfrared Wght emitting diodes. 

21 . (original) A device as recited in Claim ! 8, wherein the first and second channels are 

angularly spaced approximately 45*^ apart. 

22. (pniviously pniscntcd) A device as recited in Claim 1 8, ftirther comprising a third 
channel defining a third meridional plane extending througli the axis and including thereon at 
least one radiation source mounted adjacent to the sample, the at least one radiation source of the 
third channel including a fourth radiation source for emitting a fourth beam of radiation tiirough 
the sample, and at one third sensor angularly spaced about the axis of the sample relative to 
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the fourth radiation source (or gencraiing a tliinl output signal indicative of tlic intensity of 
radiation impinging thereon. 

23. (originiii) A device as recited in Claim 18. wherein the second and tliird channels are 
angularly spaced approximately 45° apart and the first and third channels are angularly spaced 
approximately 90^ apart. 

24. (currently amended) A device as recited in C!aim-MJ22, furtlicr comprising a fourth 
channel defining a fourth meridional plane extending through the axis and including thereon iit 
least one radiation source mounted adjacent to the sample^ the at least one radiation source of the 
fourth channel including a fifth radiation source for emitting a fifth beam of radiation througli the 
sample, and at leayt one fourth sensor angularly spijced about the axis of the sample relative to 
the fifth radiation source for generating a fourth output signal indicative of the intensity of 
radiation impinging thereon, 

25. (currently amended) A device as recited in Claim^^ 24, wherein the first and fourth 
channels are angularly spaced approximately 22,5'' apart. 

26. (original) A device as recited in Claini 1 8, wherein the axis lies within ihc ilrsl 
meridional plane, 

27. (original) A device as recited in Claim 26, wherein the axis lies within the second 
meridional plane. 

28. (currently amended) A device as recited in Claim 1 8, whe rein the at Icuuit on e 
tranr , lucent wall com fH4?»ea - iurlher com prising a traJislucent eel I for rece ivi ng the sample : and 
wherein the ti-ansluccnt cell deiines an optically relhietive clement adapted to focusing the first 
bciim of radiation on the first detector, 

29. (previously presented) A device as recited in Claim 28, wherein the first radiation 
source comprises a liglit source for emitting a cone of light and the translucent cell defines the 
only refractory element disposed along a light path between the first rtidiation source and the first 
sensor. 

30. (currently amended) A device as recited in Claim 29. further comprising: 
a controller coupled to the first sensor, and 

a display for converting an output of the controller into a human readable form, 

31 . (previously presented) A device as recited in Claim 28, wherein the first radiation 
source comprises a light emitting diode. 
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elcctronicjLfo r qctivnting each of the ehanncls iind pro cessing; the Hrst and second output stunals 
gcnemied I hereby . 

33. (cun:ently amended) A device as rcciled in Claim 18, wherein the at least one sensor 
for dett»iitint:' TQ(i^iftt-iofM>f th e first channel Further detceli; radiation that is emitted from the at 




least one ^eoond -radicition sourec of the second chnnnel a nd scattered diroiigh ihe sample. 

34. (currenily amende^l) A device as recited in C;laim 28, wherein the translucent cell is 
a conduit Tor receiving the matcrinl sample therethrough. 

35- (previously presented) A device as recited in Claim 28, llirthcr comprising a beam- 
splitter positioned in front of the first radiation source for directing a portion of the first beam of 
radiation and for ijKiicating an output power of the first radiation source to thereby monitor 
performance of the first radiation source. 

36. (cunemly amended) A device as recited in Claim 28, further comprising; an 
aiupiifier operativeiy associated with the fir-st - at Icnst one sensor of the fir s t chajrmel for Ixxxsting 
the first output signal of the at least one senso r of the firsT channel 

37. (currently amended) A device as recited in Claijn 28, ftirther comprising an 
oscillator operatively associated with the first radiation source for niodtiloting the first Ugbt-beatn 
of the first radiation soiirce at a first modulated frequency, 

3b\ (currently amended) A device as recited in Claim 28, further comprising a reagent 
contained within ttie trtmsluccnt cell for mixing with the mat e rk- tl - sample and creating particles 
which scatter the light. 

39. (currently amended) A device iis recited in Claim 28. further comprising a reagent 
contained within the inmsluccnt cell for mixing with the mtiter i ul sample a nd creating 
fluorescence. 

40. (currently amended) A device as recited in Claim 28, further comprising a reagent 
contained within the translucent cell for mixing with the mat e rial - sample and creating an optical 
absorption band which reduces a transmissivity of the material. 

41 . (currently amended) A device as recited in Claim 28. ftuther comprising a controller 
operatively coupled to the first radiation source ajid first sensor, and wherein the translucent cell 
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includes an electriuil circuit mounted thereon and opcratively associated with the conirollcr lo 
provide instructions for-k*^t4 ng n mtuorial j isc in analvzi tiij the radiant transmission and s cfmen^ 
of the srtmplc . 

42. (previously presented) A device us recited in claim 28, wherein the translucent ccU 
includes a cap atuichabic thereto for seahng the sample within the cell. 

43. (currently amended) A device for optically measuring qualities of a substance in 
ambient light comprising: 

first means defining a sample chamber for receiving therein the substance to be measured 

and defining aji axis; 

a first channel defining a fir^t meridional plane and including thereon: 

second means mounted adjacent lo die snmple chamber for emitting a modulated 
beam of radiation distinguishable (Von) the ambient light based on said modulation; 

third means mounted adjacent to the sample chamber for emitting a modulated 
beam of radiation distinguishable from the ambient light and the modulated beam of the second 
means based on sitid modulation, the second means and the third means being axiaily spaced 
relative to each olher;jiiid 

fourth means angularly spaced about the a\is of the sample chamber relative to 
the second means for receiving the modulated beam of radiation of the second means aAer 
passjige througli the sample chamber and substance to be measured therein, and for generating a 
modulated output signal indicative of the intensity of radiation impinging tlicrcon, wherein the 
fourth means includes a first detector for detecting radiation, the second means is positioned so 
that a principle my emitting Qierefrom substantially passes onto the first detector, and llie tliird 
means is positioned so that a principle ray emitting therefrom substantially passes onto the first 
detector; 

a second channel defining a second meridional plane and including thcreoni 

fifi;h means mounted adjacent to the sample chamber for emitting a modulated 
beam of radiation: and 

sixtjijpe ans anuularlv spaced al>out the axis of the s^implc chamber relative to the 
fifth means (or receiviiia the modulated beam of radiation of the fifth means after p_assage 
through the sample chamber and substance to be measured therein, and for ^eneratin;^ 
modulateH mit pnt signal indicative of the intensity of radiation i mpiniiiniz ihe rcojiLand 
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^q^fri^ - seventh means coupled to the second and fourth mieans Ihi activating the second 
means and processing the output signal of the Fourth in eims. 

44. (previously presented) A device as recited in Claim 43, v^hcrcin the second means is 
a radiation source. 

45. (previously presented) A device as recited in Cinim 44, wherein the radiation source 
is £1 tight emitting diode and an oscillator connected thereto. 

46. (currently amended) A device as recited in Claim 43, wherein the feirnhnTieittiirJ^ 
detector is a photovoltaic sensor, 

47. (currently amended) A device as recited in Claim 43, wherein the si^ttl^^sci^^^ 
means is a microprocessor and memory operatively connected to the second and Iburdi means, 

48. (currently amended) A ?nctht)d lor optically measuring qualities oFa substance in 
ambient light comprising the steps of: 

providing a sample chamber defining an axis for receiving therein the substance to be 
measured; 

providing a first channel detlning a first meridional plane and including thereon at 
least two radiation sources mounted adjacent to the sample chamber and at least one detector 
iingularly spaced about tlie axis of the sample relative to the first mdiation source Tor 
generating a first output signal indicative of the intensity of radiation impinging thereon, the 
at least two radiation sources including a lirst radiation source and a seeojid radiation source, 
the at least one detector including a first detector, the first and second radiation sources being 
axially spaced relative to eacli other, the first radiation source being positioned so that a 
principle ray emitting therefrom substantially passes onto lirst detector, the second radiation 
source being positioned so that a principle ray emitting tJierefrom substantially passes onto 
the first detector, 

emitting modulated beams of radiation from the first and second radiation sources, 
each of the first and second radiation sources being modulated at a different fnijqucncy and, 
thcrcfore. distinguishable from tlie ambient light and each other based on said modulation; 

providing a second channel defining a second meridional plane and including thereon 
at least one radiation source mounted adjacent to the sample chamber and at least one 
detector angularly-spaced about the axis of the sample chamber relative to the at least one 
radiation source of the see<>nd channel : 



PAGE 12/1 6 ' RCVD AT »t6M 3:26:35 PM [Eastern Daylight Time] * SVR:USPTO-EF^^^ 



06/16/2004 15:34 FAX 



McCARTER & ENGLISH LLP 



@!013/016 



receiving tlic modulalcd Ixams of radiation by the first detector after passage through 
the sample chamber and substiuicc to be measured therein; 

generating a modulated output signal indicative of the intcn^>ity of the radiation of the 
modulated beams impinging on the first detector; 

activating by a controller the first radiation source and the first detector; 

processing the modulated output signal; and 

providing a display for providing measurement readings based on the modulated 
output signal. 

49. (original) A method according to Claim 48, wherein finy angle effects arc 
automatically liiken into account by storing a data point based upon a calibration with a pure 
water sample. 

50. (original) A mctiiod according to Claim 49, lurlher comprising the step of 
dampening any signal at the frequency of ambient light. 

5 1 . (previously presented) A device as recited in Claim 18, further comprising: 

(a) a housing defining a recess for receiving a sample chamber dial has at least one 
memory and Is adapted to receive the sample; and 

(b) at least one processor to communicate with die at least one memory. 

52. (previously presented) A device as recited in Claim 5K wherein the first radiation 
source is a light emitting diode. 

53. (previously presented) A device as recited in Claim 5 1 , wherein the first sensor is a 

photovoltaic detector, 

54. (previously prcssenied) A device as recited in Claim 51, further comprising: 
at least one oscillator within the housing and opcratively coruiccted to the first 

radiation source; and 

a power cell within the housing for driving the at least one oscillator. 

55. (previously presented) A device as recited in Claim 54, further comprising said 
sample chamber and wherein siiid .sample chamber further includes a base having a printed 
circuit bt)ard that supports the at least one memory. 

56. (currently juncnded) A device as recited in Claim 43, wherein Hnc sample chamber 
comprises a removable sample chamber for receiving therein a sample of the substance mid 
having at least one memory; and 
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least one mctnoi y of th e lltot i 



w herein t he 





57. (currently amended) A device as recited in Claim 56, wherein the first means 
comprises a vial. 

58. (previously presented) A device i\s> recited in Claim 56, wherein the second meaj^s 
comprises a liglit emitting diode and the llrst detector comprises a photovoltaic detector. 

59. (previously presented) A device (iS recited in Claim 56, wherein the at Iciist one 
memory comprises random access memory and read only memory. 

60. (previously presented) A device as recited in Claim 56, wherein the seventh means 
comprises a microprocessor and a sotlwarc program. 

61 . (previously presented) An instrument for analyzing color and scattering of a 
sample, wherein the sample delmes an axis, the instrument comprising: 

first means for defining a llrst meridional plane and including thereon second means 
lor emitting a beam of radiation modulated at a first frequency, the second means mounicd 
adjacent to the sample for emitting said beam of radiation through the sample, third me;ms 
for emitting a beam of radiation modulated at a second frequency thai is different than the 
first frequency, the third means mounted adjacent to die sample for cmiuing said l>cam ot 
radiation througli the sample, the second means and the third means being axially spaced 
relative to each other and fourth means for sensing angularly spaced about the axis of the 
sample relative to the second means and including a detector for sensing radiation, the second 
means being positioned so that a principle ray emitting therefrom snbstanliaiiy passes onto 
the detector, the third means being positioned so that a principle ray emitting therefrom 
substantially passes onto detector, the fourth means generating a first output signal indicative 
of tlie intensity of radiation impinging thereon: 

fifth means for defining a second meridional plane and including thereon sixth means 
for emitting a beam of radiation, the sixth means mounted adjacent to the sample Ibr emitting 
said beam of radiation througl^ the simiplc, and seventh me<ms for sensing angularly spaced 
about the axis of the sample relative to the sixth means for generating a second output signal 
indicative of the intensity of radiation impinging thereon; and 

eighth means for activating the first and fifth means and processing said output 
signals generated thereby. 
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62. (previously presented) An ii\sinimeni us recited ixi C:iaim 61, wherein the eighth 
inc<uis activateii the second and sixth mcaiis simultaneously and corresponding signals generated 
thereby arc distinguishable. 
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